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Figure 1 is a flow diagram of a representative process capable of producing a slurry 
having a solids content within a qualification range in accordance with the present invention; 
5 Figure 2A is a graphical depiction of the relationship between conductivity and time 

as monitored during the preparation of a two component slurry produced according to the 
representative process of Figure 1; 

Figure 2B is a graphical depiction of the relationship between conductivity and time 
as monitored during the preparation of a four component slurry produced according to the 
10 representative process of Figure 1 ; 

Figure 3 is a graphical depiction of a conductivity/solids content calibration curve; 

Figure 4 is a diagram of a representative chemical mixing system capable of 
producing a slurry having a solids content w ithin a qualification range in accordance with the present 
invention; 

1 5 Figure 5 is a partial cross-sectional view of a preferred conductivity probe suitable 

for use in the systems of Figures 4, 8 and 9; 

Figure 6 is a block diagram of a programmable logic control (PLC) system for 
operating the chemical mixing systems shown in Figures 4, 8 and 9 in accordance with the present 
invention; 

20 Figure 7 is Figures 7A and 7B are a flow diagram of a chemical blending program 

executed by the control system shown in Figure 6; 

Figure 8 is a diagram of a second representative chemical mixing system capable of 
producing a slurry having a solids content within a qualification range in accordance with the present 
invention; 

25 Figure 9 is a diagram of a third representative chemical mixing system capable of 

producing a slurry having a solids content within a qualification range in accordance with the present 
invention. 




Detailed Description of the Preferred Embodiments 

The embodiments of the present invention described below are not intended to be 
30 exhaustive or to limit the invention to the precise forms disclosed in the following detailed 
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Blended slurry from system 400 is delivered to a point of use (not shown) through 
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discharge line 430. In the embodiment shown, discharge line 430 is coupled to recirculation line 428 
5 at a point between pump 432 and mix vessel 402. Valve 444 is used to control the discharge of 
blended slurry through line 430. 



preferred methodology 700 of the present invention in which conductivity data is used as a feedback 
control to accurately provide a blended slurry having a solids content betw een the Upper and Lower 

10 Qualification Range Setpoints. Thus, as shown at step 702, microprocessor 602 begins the mixing 
process by opening valve 412 to fill mix vessel 402 w ith a desired amount of diluent, as detected by 
liquid level sensor 434. Once mix vessel 402 has been filled to a level detectable by liquid level 
sensor 434, liquid level sensor 434 generates a signal that is transmitted to microprocessor 602. 
Control system 436 would, in turn, generate a control signal which causes valve 412 to close. Pump 

15 432 is then actuated to continually recirculate the diluent through mix vessel 402 and recirculation 
line 428, as shown at step 704. Before initiating subsequent steps of the mixing method shown in 
Figure 1- 7A, pump 432 is allowed to recirculate the blended slurry (or initially, only the diluent) for 
a predetermined length of time to thoroughly mix the diluent and concentrated slurry and generate a 
homogeneous blended slurry. 

20 After the mixing operation at step 704, the conductivity of the blended slurry within 

mix vessel 402 and recirculation line 428 is monitored by conductivity assembly 414. This 
monitoring activity is shown at step 706. The measured conductivity is then compared to the 
setpoints including the Desired Qualification Sctpoint, Upper and Lower Qualification Range 
Setpoints, and the Coarse and Fine Blend Setpoints. This comparison is indicated by step 708 in 

25 Figure 7A 7. 



conductivity is less than the Coarse Blend Sctpoint (step 710) (e.g., at the beginning of the mix 
cycle), microprocessor 602 cither opens valve 416, or keeps valve 416 open, to continue to add 
concentrated slurry to recirculation line 428. This step is shown at 712 in Figure 7 7A and results in 
30 the mixture of the added concentrated slum with the blended slum* within the recirculation line 
42S. Steps 704-712 are then continuously repeated as shown in Figure 3 7A until the measured 



More specifically, Figure 7 shows Figures 7A and 7B show a flow diagram of one 



If the comparison performed at step 708 indicates that the blended slurry 
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conductivity of the $]&4fl^slurry reaches the Coarse Blend Setpoint. The continuous injection of 



concentrated slurry in this manner will cause the conductivity of the blended slurry to relatively 
5 quickly increase to the value represented by the Coarse Blend Setpoint. 



blended slurry has increased to a value which is greater than or equal to the Coarse Blend Setpoint, 
but less than or equal to the Fine Blend Setpoint (step 714), microprocessor 602 closes valve 416. 
Microprocessor 602 then calculates the length of time that valve 416 should be opened to add 

10 enough concentrated slurry to recirculation line 428 to increase the blended slurry conductivity to 
the Fine Blend Setpoint. These steps are shown generally at 716 and 718 in Figure 7 7A. In 
particular, at step 716 microprocessor 602 computes the difference between the Fine Blend Setpoint 
and the most recent measurement of the blended slurry conductivity at step 706. This difference is 
then multiplied by the Concentrated Slurry Injection Constant to compute the length of time that 

1 5 valve 416 should be opened. As shown at step 718, microprocessor 602 then opens valve 416 for the 
computed concentrated slurry injection time in an attempt to increase the conductivity of the blended 
slurry to the Fine Blend Setpoint. Upon the completion of step 718, steps 704-710 and 714-718 are 
repeated until the Fine Blend Setpoint is reached or exceeded (Step 720). 



20 qualification range window (e.g., greater than or equal to the Lower Qualification Range Setpoint 
but less than or equal to the Upper Qualification Range Setpoint), the mixing process is complete 
and the batch of blended slurry is qualified for subsequent use as indicated by step 724. 



conductivity is still less than the Lower Qualification Range Setpoint, microprocessor 602 will 
25 calculate the length of time that valve 416 should be opened to inject or add enough concentrated 
slurry to recirculation line 42S to increase the blended slum* conductivity to the Desired 
Qualification Setpoint. These steps are shown generally at 734 and 736 in Figure 7 IB. In 
particular, at step 734 microprocessor 602 computes the difference between the Desired 
Qualification Setpoint and the most recent measurement of the blended slurry conductivity at step 
30 706. This difference is then multiplied by the Concentrated Slurry Injection Constant to compute the 
length 



After the comparison performed at step 710 indicates that the conductivity of the 



If the comparison performed at step 722 indicates that the conductivity is within the 



If the comparison performed at step 722 indicates that the blended slurry 



